SECTION 4
TRAFFI C COATI NG USER COSTS

The econom ¢ analysis up to this point has focused
entirely on the primary inpacts of the regul ation, those borne
directly by producers in the architectural coatings industry
in the formof higher costs and indirectly by the consuners of
architectural products in the formof higher prices. The
driving force of those inpacts is the requirenent that
nonconpl i ant products nust either be refornulated to a
conpliant VOC | evel, be subject to a fee on the excess VOCs
over the allowable level, or be withdrawn fromthe market.
However, in this section a type of secondary inpact is
consi dered, one that is caused by the costs that users of a
new y conpliant product must incur to purchase the speci al
equi pnent necessary to apply the conpliant coating. The
anal ysis focuses exclusively on users of traffic marking
paints, primarily consisting of governnent entities such as
state transportation departnents, for whomthe costs of
equi pnent switching are thought to be potentially significant.
While it is possible that other significant secondary inpacts
exi st, the extent and size of those is unknown and therefore
not quantified in this report.

One conplicating factor in estimating the cost of the
regulation for traffic coating users is the fact that
equi pnrent replacenent is a normal activity that would occur in
t he absence of the regulation. Therefore, rather than view ng
the regul ation as creating equi pnent repl acenent
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responsibilities, it is nore correct to say that a different
(accelerated) tine pattern of equi prment replacenent is
required. This section presents the issue analytically and
then conputes the increnmental costs inposed on the popul ation
of traffic coating users.

According to the data collected for this study, the
service life of traffic marking coating trucks (stripers) is
typically 20 years.® |If the average truck is mdway through
its replacenent cycle, it will be replaced 10 years in the
future in the absence of the regulation. However, to apply
wat er borne coatings that are likely to result fromthe
regul ation, users will be required to change the application
equi pnent. The application equi pnment can be changed by either
purchasi ng new trucks with the proper equi pnment or
retrofitting the current trucks with special equipnment to
handl e the new coatings. The increnmental costs of each are
di scussed in turn bel ow

4.1 TRUCK REPLACEMENT COST METHOD

In an exanple of truck replacenent, new trucks wll be
pur chased now rather than 10 years in the future, and this
accel eration inposes costs on the government entity. To
estimate the costs of this replacenent accel eration process,
the cost of a large replacenent truck ($250,000) is used to
conpute the net present value (NPV) today (at a 7 percent rea
interest rate) of replacing the truck 10 years in the future:

NPV(—10) = $250, 000/ 1. 071 = $127, 087. (4.1)

| nstead, the governnent entity is nowrequired to replace the
truck today at a cost of

NPV(0) = $250, 000. (4.2)
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Assum ng no sal vage value for the current truck, the NPV cost
of accelerating the next replacenent is then the difference in
t hese val ues.

Initial net effect = NPV(0) — NPV(-10) = $122,913. (4.3)

Thus, if the regulation just accel erates the next replacenent,
the one-tine cost of that acceleration is approximately
$123, 000.

However, accelerating the replacenent of the current
equi pnent by 10 years al so accel erates the next round of
equi pnent replacenents (from 30 years hence to 20 years hence)
and so on. Thus, the effects reverberate into all future
repl acenent decisions. This point is denonstrated graphically
by the alternative tinme lines of expenditures in Figure 4-1.
The regul ation effectively noves up the entire repl acenent
schedul e by 10 years. The conputation nust therefore be
expanded to neasure the present value of the current and al
future adjustnents. To start, the present value of an initial
$250, 000 cash expenditure repeated every 20 years thereafter
IS conput ed:

V(0) = $250, 000 + $250, 000*( 1/ ((1.07)2° — 1))

$337, 118. (4. 4)

Wthout the regulation, this streamof costs would be deferred
10 years into the future. Evaluating this in present val ue
ternms gives

V(-10)= V(0)/1.07% = $171, 373. (4. 5)
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Figure 4-1. Cost schedules with and w thout accel erated
repl acenent.

Thus, the difference in present val ue between the two
repl acenent cost streans is the total cost of accelerating
this and all future purchases:

Total net effect = V(0) - V(-10) = $165, 744. (4.6)

This can be viewed as a one-tinme cost of the regulation
for the conponent of a governnment entity’'s traffic coating
striper fleet that is 10 years old. This explicitly accounts
for the present value of the regulation’s effect on all future
repl acenent costs.



4.2 EQUI PMENT RETROFI T METHOD

An alternative to early replacenent of a traffic coating
truck is to retrofit the current truck with equi pnent that can
use the conpliant coating. This allows the governnent entity
to continue to use the current truck until the end of its
service life, at which tine it will be replaced with a new
truck that is able to apply conpliant coatings. Assum ng that
t he repl acement schedule for the truck is unaffected by the
retrofit, then none of the costs of accel erated repl acenent
just discussed will apply. This is denonstrated in
Figure 4-2. As with the exanple in Figure 4-1, repl acenent
costs without the regulation would occur 10, 30, 50, etc.
years hence. Under the retrofit exanple, the governnent
entity incurs the retrofit costs now (Year 0) but still
mai ntai ns the sane future replacenent cost schedul e.
Therefore, assum ng no sal vage value for the retrofit
equi pnent, the one-tine cost of the regulation is sinply the
cost of purchasing the retrofit equipnment in Year 0. The
present value of all future costs is identical with and
wi t hout the regulation.

4.3 NATI ONAL | NCREMENTAL COST CALCULATI ON
The cost of the regulation for traffic coating users is
conputed separately for the estimted current fleet of nedium

stripers (Table 4-1) and |arge stripers (Table 4-2). Costs
are aggregated across both types and summari zed in Table 4-3.
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Figure 4-2. Replacenent cost schedules with and w thout
equi pnent retrofit.

Data on the vintage of the national fleets of nedium and
| arge stripers are provided in the traffic coating analysis
report by ERG % The governnent entities facing the decision
to replace trucks now or to retrofit each vintage striper in
the fleet are assuned to select the option that m nim zes the
present value of costs. Wen the PV of a new truck vs.
retrofit is calculated, it appears that it would cost |ess for
government entities to retrofit nmediumtrucks that are under
15 years old than to purchase new trucks. As a result, al
medi um stripers currently older than 15 years (i.e., wll be
replaced within 5 years) are projected to be scrapped (at no
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TABLE 4-1. NATI ONAL | NCREMENTAL COST OF TRAFFI C COATI NG
EQUI PMENT REPLACEMENT AND RETROFI TS—VEDI UM STRI PERS ($1996)

Assunpti ons

Basel i ne year equi pnment vintage 1999

Repl acenent cost $100, 000

T = service life 20

PV of replacenent cost every 20 $134, 847 conput ed
years

Retrofit cost $35, 000

Retrofit cutoff age 15

i = discount rate 0. 07

Sal vage val ue 0

Repl acenent schene

**** This is the present value (PV) (Year 0) of accelerating the
repl acenent schedul e.

PV
Repl acenen PV Nurber

Schedul ed t Cost Repl acenent PV of PV Tot al

Repl ace- W t hout Cost Wth Increnmenta Replace- Replace- Annualized
Age nment Year Regul ation Regulation | Cost nents nment Cost
20 0 134, 847 134, 847 0 150 0 0
19 1 126, 025 134, 847 8, 822 150 1, 323, 265 92, 629
18 2 117,781 134, 847 17, 066 150 2,559, 962 179, 197
17 3 110, 075 134, 847 24,772 150 3,715, 753 260, 103
16 4 102, 874 134, 847 31,973 150 4,795,932 335, 715

12,394,912 867, 644

(conti nued)



TABLE 4-1. NATI ONAL | NCREMENTAL COST OF TRAFFI C COATI NG
EQUI PMENT REPLACEMENT AND RETROFI TS—MEDI UM STRI PERS ($1996)
( CONTI NUED)

Retrofit schene

Assune that replacenent schedule is unaffected by retrofit.
Therefore service life of retrofit is equal to the remaining life of the
current equi pnent.

Schedul ed
Repl acenent =
Useful Life of PV per Nurber of PV of Annual i zed
Retrofit Retrofit Retrofit Retrofits Retrofits Cost

15 5 35, 000 150 5, 250, 000 367,500
14 6 35, 000 90 3, 150, 000 220, 500
13 7 35, 000 90 3, 150, 000 220, 500
12 8 35, 000 90 3, 150, 000 220, 500
11 9 35, 000 90 3, 150, 000 220, 500
10 10 35, 000 90 3, 150, 000 220, 500
9 11 35, 000 90 3, 150, 000 220, 500
8 12 35, 000 90 3, 150, 000 220, 500
7 13 35, 000 90 3, 150, 000 220, 500
6 14 35, 000 0 0 0
5 15 35, 000 0 0 0
4 16 35, 000 0 0 0
3 17 35, 000 0 0 0
2 18 35, 000 0 0 0
1 19 35, 000 0 0 0
30, 450, 000 2,131, 500

Sum 42,844,912 2,999, 144

@ The PV of the replacenent schene is the PV cost of an accel erated repl acenent
schedule. This is a one-tine event; thus, we annualize this value by
multiplying it by the discount rate. All service life issues are inplicitly
captured in the PV cal cul ation.

b The PV of each retrofit is $35,000. This is also a one-tinme cost (i.e., it
does not need to be repeated). Therefore, it is also annualized by nultiplying
by the discount rate.

Note: The replacenent of retrofitted vehicles will follow the sane schedul e as
wi t hout regul ation, so there is no replacement accel eration taking place.
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TABLE 4-2. NATI ONAL | NCREMENTAL COST OF TRAFFI C COATI NG
EQUI PMENT REPLACEMENT AND RETROFI TS—LARGE STRI PERS ($1996)

Assunpti ons

Basel i ne year equi pnent vintage 1999

Repl acenent cost $250, 000

T = service life 20

PV of replacenent cost every 20 $337, 118 conput ed
years

Retrofit cost $45, 000

Retrofit cutoff age 17

i = discount rate 0. 07

Sal vage val ue 0

Repl acenent schene
**** This is the PV (Year 0) of accelerating the replacenent schedul e.

PV PV
Repl acenent Repl acemen Nurber

Schedul ed Cost t Cost PV of PV Tot al

Repl ace- W t hout Wth Increnmenta Replace- Replace- Annualized
Age nment Year Regulation Regulation | Cost nent s ment Cost
20 0 337, 118 337, 118 0 25 0 0
19 1 315, 063 337, 118 22,054 25 551, 361 38, 595
18 2 294, 452 337, 118 42,666 25 1, 066, 651 74, 666

1,618,011 113, 261

(conti nued)
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TABLE 4-2. NATI ONAL | NCREMENTAL COST OF TRAFFI C COATI NG
EQUI PVENT REPLACEMENT AND RETROFI TS-LARGE STRI PERS
($1996) ( CONTI NUED)

Retrofit schene
Assune that the replacenent schedule is unaffected by retrofit.

Schedul ed
Repl acenent =
Useful Life of PV per Nurber of PV of Annual i zed
Retrofit Retrofit Retrofit Retrofits Retrofits Cost
17 3 45, 000 25 1, 125, 000 78, 750
16 4 45, 000 25 1, 125, 000 78, 750
15 5 45, 000 25 1, 125, 000 78, 750
14 6 45, 000 15 675, 000 47, 250
13 7 45, 000 15 675, 000 47, 250
12 8 45, 000 15 675, 000 47, 250
11 9 45, 000 15 675, 000 47, 250
10 10 45, 000 15 675, 000 47, 250
9 11 45, 000 15 675, 000 47, 250
8 12 45, 000 15 675, 000 47, 250
7 13 45, 000 15 675, 000 47, 250
6 14 45, 000 0 0 0
5 15 45, 000 0 0 0
4 16 45, 000 0 0 0
3 17 45, 000 0 0 0
2 18 45, 000 0 0 0
1 19 45, 000 0 0 0
8, 775, 000 614, 250
Sum 10, 393, 011 727,511

@ The PV of the replacenent schene is the PV cost of an accel erated repl acenent
schedule. This is a one-tine event; thus, we annualize this value by
multiplying it by the discount rate. All service life issues are inplicitly
captured in the PV cal cul ation.

b The PV of each retrofit is $45,000. This is also a one-tinme cost (i.e., it
does not need to be repeated). Therefore, it is also annualized by nultiplying
by the discount rate.

Note: The replacenent of retrofitted vehicles will follow the sane schedul e as
wi t hout regul ation, so there is no replacement accel eration taking place.
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TABLE 4-3. NATI ONAL | NCREMENTAL COST SUMMARY FOR TRAFFI C
COATI NG EQUI PNENT ( $1996)

Striper Type PV of Cost Annual i zed Cost
Medi um (see Table 4-1) $42, 844,912 $2, 999, 144
Large (see Table 4-2) $10, 393, 011 $727,511
Tot al $53, 237, 923 $3, 726, 655

sal vage value) and replaced with new trucks, while all nedium
stripers under 15 years old are projected to retrofit the
current vehicles. The correspondi ng age threshold for this
decision is 17 years for large stripers.

Present val ue costs are conputed for each vintage year,
dependent on the replacenent/retrofit decision, and then are
mul tiplied by the nunber of stripers of that vintage in the
fleet. This calculation is then sumred across all vintage
years to estimte the present value of national costs. As
Tabl e 4-3 indicates, the present value of total national costs
is estimated at $53.2 million — $42.8 mllion for medi um
stripers and $10.4 million for large stripers.

This present value figure is the one-tine cost of the
regul ation for the governnent entities faced w th equi pnent
replacenent. For conparability with the other estimates in
this analysis, this figure nmust be expressed in annualized
terms. Because the acceleration (and its costs) are a one-
time event not to be repeated in the future, the appropriate
formof annualization is to conpute the correspondi ng
perpetual annuity value—+the anmount, if paid out in annual
install ments into perpetuity, that woul d have a present val ue
equal to the one-tine cost estimate. This nunber is conputed
sinply by multiplying the one-tine cost estimte by the
di scount rate of 7 percent

Annual i zed cost = ($53.2 million) « .07 = $3.7 mllion
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This is the conceptually correct figure for the annualized
costs incurred by governnment entities to swtch equipnment for
traffic marking coating application. This annual estimate is
used to conpute cost-effectiveness neasures in the next
section.

4-12



64.

65.

Eastern Research Goup. “Traffic Coating Analysis.”
Prepared for the U S. Environnental Protection Agency,
Ofice of Alr Quality Planning and Standards.
Morrisville, NC. Eastern Research G oup. 1998.

Ref. 64.

4-13



